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PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Dams, for Phase I Investigations. Copies
of these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam jis based
upon available data and visual inspections. Detailed investigation and
analyses involving topographic mapping, subsurface investigations, test-
ing, and detailed computational evaluations are beyond the scope of a
Phase 1 Investigation; however, the investigation is intended to identify
any need for such studies.

In reviewing this report, it should be realized that the reported condi-
tion of the dam is based on observations of field conditions at the time
of inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such ac-
tion, while improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating en-
viromment of the structure.

[t is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is evolu-
tionary in nature. It would be incorrect to assume that the present con-
dition of the dam will continue to represent the condition of the dam at
some point in the future. Only through frequent inspections can unsafe
conditions be detected and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions
thereof, Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves as an
aid in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and the
downstream damage potential.
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Tomhannock Spillway Dam I.D. NO. NY 117
State Located: New York

County: Rensselaer

Watershed: Upper Hudson River Basin

Stream: Tomhannock Creek

Date of Inspection: May 1, 1981

ASSESSMENT OF GENERAL CONDITIONS

The Phase | inspection of the Tomhannock Spillway Dam did not indicate con-
ditions which would constitute an immediate hazard to human life or property.
However the dam has some deficiencies which require remedial work.

The hydrologic/hydraulic analysis indicates that the dam will be overtopped by
1.1 feet by the Probable Maximum Flood (PMF). However, the spillway can pass
the 1/2 PMF with 3.7 feet of freeboard. Therefore, the spillway is assessed as
inadequate according to the Corps of Engineers' screening criteria.

The visual inspection did not reveal conditions which would indicate evidence
of structural displacement or instability. The conclusion derived from evalua-
ting the factors involved in the spillway design and forces which could act on
the spillway structure is that the stability will be retained under the PMF
conditions providing the composite spillway facility remains in good condition
and structurally integrated.

Investigate the seepage at the toe of the earthfill embankment near the left
abutment. The area should be monitored and records should be maintained to
detect changing conditions which might affect the safety of the facility.

The following deficiencies should be corrected by the Owner within one year:

1. Appropriate steps should be taken to eliminate woodchucks from the
embankment.

2. The slopes of the embankment should be cleared of trees and brush and
a sod cover should be established to allow easy access to the slopes
for inspection.

3. The earth embankments at the abutments of the spillway should be
cleared of trees and brush and material should be replaced to bring
the crest to a uniform elevation throughout their entire length.
Stg?s should be taken to secure these areas from traffic by the
public.

4, The displaced riprap on the upstream face of the earthfill embankment
should be repaired.
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5. A formalized inspection system should be adopted and records main-
tained so that changing conditions at the facility may be readily
detected.

6. A flood warning and emergency evacuation plan should be implemented
to alert the public should conditions occur which could result in
failure of the dam.

Dale Engineering Company

\\\ ‘ﬁééﬁ?ség 2 ;é%;é:s%plj /
o . Stetson, President
ZA« < f &,

* ’

Approved By: czsgﬁpo1. W. M, Smith, J¥.
Date: New York District Engineer
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2.

Overview of embankment section of Tomhannock Spillway Dam,

Overview of Spillway of Tomhannock Spillway Dam.




PHASE T INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
TOMHANNOCK SPILLWAY DAM I.D. NO. NY 117
HUDSON RIVER BASIN
RENSSELAER, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1

1.2

GENERAL

a. Authority

Authority for this report is provided by the National Dam Inspection Act,
Public Law 92-367 of 1972. It has been prepared in accordance with a con-
tract for professional services between Dale Engineering Company and the
U.S. Army Corps of Engineers.

b. Purpose of Inspection

The purpose of this inspection is to evaluate the existing condition of
the Tomhannock Spillway Dam and appurtenant structures, owned by City of
Troy, New York, and to determine if the dam constitutes a hazard to human
life or property and to transmit findings to the U.S. Army Corps of
Engineers.

This Phase I inspection report does not relieve an Owner or (perator of a
dam of the legal duties, obligations or liabilities associated with the
ownership or operation of the dam. In addition, due to the limited scope
of services for these Phase 1 investigations, the investigators had to
rely upon the data furnished to them. Therefore, this investigation is
Timited to visual inspection, review of data prepared by others, and
simplified hydrologic, hydraulic and structural stability evaluations
where appropriate. The investigators do not assume responsibility for
defects or deficiencies in the dam or in the data provided.

DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The Tomhannock Spillway Dam is an earthen embankment approximately 450
feet long with a maximum height of approximately 68 feet. The Tomhannock
Reservoir serves as the principal water supply source for the City of
Troy, New York. The embankment has a top width of approximately 24 feet
and is traversed by a rural highway. The side slopes on the embankment
are 2 horizontal: 1 vertical on both slopes. The embankment contains a
concrete core wall and is constructed with an impervious fill on the
upstream face of the core wall. The remaining slopes of the dam are
unclassified earth embankments. The upstream face of the dam is protec-
ted by riprap which extends approximately 10 feet below the normal water
surface elevation. A drain line consisting of a 5-foot diameter steel
pipe encased in concrete is situated near the center of the embankment. A
gatehouse at the top of the embankment controls three 1' 6" x 4' 6" sluice
gates at the entrance to the drain line. A second gatehouse located at

1
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the toe of the downstream slope controls the outlet of the drain line
through four 30 inch diameter gate valves which are manifolded into the
drain line. The spillway from the reservoir is located approximately
1,000 feet south of the main embankment. The spillway consists of a 300
foot long, broad crested weir with an ogee shaped spillway face. This
spillway is approximately 7 feet high and discharges to a concrete apron
below which is located a second ogee shaped spillway with a height of
approximately 11 feet into the receiving stream channel. Earth embank-
ments approximately 200 feet long extend from the spillway abutments into
original ground. The water intake for the City of Troy water system is
located remote from the dam and spillway site and has no affect on dam
safety.

b. Location

The reservoir is located in the Town of Pittstown and the Town of
Schaghticoke, Rensselaer County, New York.

¢ Size Classification

The maximum height of the dam is 68 feet. The volume of the impoundment
is approximately 56,600 acre feet. Therefore, the dam is in the large
size classification as defined by the Recommended Guidelines for Safety
Inspection of Dams.

d. Hazard Classification

Three residential properties are located near the bank of Tomhannock Creek
approximately 4 miles downstream from the reservoir. Therefore, the dam
is in the high hazard classification as defined by the Recommended Guide-
lines for Safety Inspection of Dams.

e. Ownership

The dam is owned by the City of Troy, New York.

Contact: Richard Casey
Commissioner of Public Utilities
City of Troy
65 Leversee Road
Troy, New York 12182
Telephone: (518) 270-4500

f. Purpose of the Dam

The dam is used as a water supply reservoir for the public water system of
the City of Troy.

g. Design and Construction History

Plans for the Tomhannock Reservoir are dated 1902, Construction was re-
portedly completed on the facility in 1905. Newspaper clippings included
in Appendix F indicate that failure of the principal spillway occured in
the spring of 1917. Emergency repairs were made immediately after this
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event. The spillway was reconstructed in approximately 1926 to the
present configuration.

h. Normal Operational Procedure

Water level in the reservoir is monitored by the City of Troy, Department
of Public Utilities. During normal operation, water in excess of the
supply needs crests the spillway and discharges through Tomhannock Creek.
Each spring, the excess flows are also allowed to discharge through the
drain line. This allows for periodic exercise of the gate valves which
regulate flow through the drain. The dam is periodically inspected by
representatives of the City of Troy, Department of Public Utilities.

PERTINENT DATA

a. Drainage Area

The drainage area of Tomhannock Spillway Dam is 67 square miles.

b. Discharge at Dam Site

No discharge records are available for this site.
Computed discharges:

Ungated spillway, top of dam 43,560 cfs
Gated drawdown* 540 cfs

c. Elevation (feet above MSL)

Top of dam 401
Spillway crest 390
Stream bed at centerline of dam 333+

d. Reservoir

Length of normal pool 27,000 ft

e. Storage**

Top of dam 56,600 acre feet
Spillway crest 35,900 acre feet

f. Reservoir Area

Top of dam 2,000 acres
Spillway Pool 1,740 acres

* Discharge through 5 foot diameter steel blowoff pipe, with reservoir
at spillway crest.

** QObtained from City of Troy - Bureau of Engineering Storage Curve,
considering volume above Elevation 355 only.

3




g. Dam

Type - earth fill
Length - 450 feet
Height - 68 feet

Freeboard between normal reservoir and top of dam - 11 feet

Top width - 24 feet

Side slopes- Upstream: 2 horizontal: 1 vertical
Downstream: 2 horizontal: 1 vertical
Zoning - Impervious fill upstream of core wall

Impervious core - concrete core wall
Grout Curtain - none

h. Spillway

Tvpe - concrete, inclined crest with rounded D/S corner

Length - 300 feet

Crest elevation - 390

Gates - none

U/S Channel - impoundment
D/S Channel - natural stream

i. Regulating Outlets

5 foot diameter pipe encased in concrete

Upstream: Gates, 3 - 1' 6" x 4' 6"
Downstream: Gate Valves, 4 - 30" diameter




SECTION 2 - ENGINEERING DATA

2.1

2.2

2.3

2.4

2.5

GEOTECHNICAL DATA

a. Geology

Tomhannock Reservoir is located in the Hudson Valley section of the Valley
and Ridge Province. This is a part of the Appalachian Highlands, the
major physiographic division. No outcrops of bedrock were seen in the
vicinity of the dam or spillway. As shown on the generalized geologic map
(central east part of map) south of the dam bedrock is the Middle Ordovi-
cian Canajoharie Shale. North of the dam are undifferentiated Middle
Ordovocian through Lower Cambrian rocks consisting of shales, quartzite,
limestone, conglomerate, and graywacke. Contact between these two is
represented by a strike-slip fault which apparently passes through the
dam.

The Canajoharie Shale is a soft black carbonaceous, slightly calcareous
shaly claystone. Exposed, this rock weathers easily, disarticulates, and
on moderte to steep slopes sltumps readily.

b. Subsurface Investigations

No detailed subsurface information was available concerning the foundation
of the original structure. According to the 1902 plans, the dam core wall
was to be placed on hardpan and hard blue clay. The plans of 1916 show no
indication as to the subsurface beneath the dam. The 1916 report states
that the foundation bed under the spillway is rock and clay. A letter of
1918 states that the bed of the dam is of blue clay with a well cemented
gravel below. This description suggests glacial drift. The plans inclu-
ded in Appendix G show some soil characteristics at test holes at the
embankment and spillway.

DESIGN RECORDS

No reports were available from the original design of the dam. The avail-
able plans are included in Appendix G.

CONSTRUCTION RECORDS

No information was available concerning the original construction.

OPERATIONAL RECORDS

There are no operational records available for this dam other than the
reservoir water level readings on file with the City of Troy, Department
of Public Utilities.

EVALUATION OF DATA

The data presented in this report was obtained from the City of Troy,
Department of Public Utilities and from the files of the New York State
Department of Environmental Conservation Dam Safety Section. The
available information appears to be reliable and adequate for a Phase 1
inspection report.




SECTION 3 ~ VISUAL INSPECTION

3.1 FINDINGS

a. General

The Tomhannock Spillway Dam was inspected on May 1, 1981. The Dale
Engineering Company Inspection Team was accompanied by Neil Bonesteel of
the City of Troy, Department of Public Utilities. During the inspection,
the weather was fair. Water level in the impoundment was 390.1.

b. Dam

The crest of the dam was of uniform section and no evidence of subsidence
or misalignment was detected. The upstream slope of the earthen embank-
ment was overgrown with trees and brush near the top of the slope. Some
displacement of the riprap slope protection was detected. This displace-
ment was probably due to vandalism. The downstream slope of the dam was
overgrown with small trees and brush. The brush cover has completely
shaded out the protective sod covering on the slope exposing the bare
earth. Some evidence of recent cutting of brush was evident near the
center of the dam. A few woodchuck burrows were detected on the down-
stream slope. An area of seepage approximately 40 feet along the length
of the embankment and 15 feet high was detected at the toe of the slope
near the left abutment. The area was soft and wet but no evidence of
piping, sloughing or other displacement was detected. Wetland grasses
were prevalent in the area indicating that the condition has existed for
some period of time. The downstream slope of the embankment was uniform
and no signs of subsidence or sloughing was detected.

¢. Appurtenant Structures

Both the gatehouse at the crest of the dam and the gatehouse at the down-
stream toe were found to be in generally good condition. The gates in
both facilities are exercised annually. Markings on the valve operating
stems indicated the year in which the gates were opened during spring
runoff. The inspection team also visited the water supply intake which is
located remote from the dam. This facility was found to be in good condi~
tion with all mechanical equipment in operating condition. The facility,
however, has no bearing upon dam safety.

d. Spillway Structure

Water was cresting the spillway to a depth of approximately 1/2 inch dur-
ing the inspection. Although no close examination was possible because of
the spillway discharge, the concrete on the spillway section when viewed
through the flowing water showed only minor deterioration of the surface
at horizontal joints. Some minor spalling has also occurred on the abut-
ment walls of the spillway. The earth embankment sections at the abut-
ments of the spillway section show some evidence of erosion due to pedes-
trian traffic. The left embankment is heavily overgrown with brush and
trees so that a close inspection of this area is difficult. The crest of
this embankment section does not appear to be of uniform height so that
the freeboard of the facility might be slightly reduced in those areas
where erosion has occurred. Erosion has also occurred at the crest of the
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earth embankment immediately adjacent to the right spillway abutment.
This area again would cause localized flow and erosion should the water
level approach the crest of the dam. Just upstream from the spillway, a
lTine of steel sheetpiling was evident at the surface of the ground. This
sheetpiling was installed during the 1926 reconstruction of the spillway.

e. Reservoir Area

The reservoir area covers approximately 1,740 acres. The ground slopes
gently at the shore of the impoundment. No known areas of slope
instability are reputed to exist around the reservoir.

3.2 EVALUATION

The visual inspection revealed several deficiencies on this structure. ‘
The following items were noted:

1. The seepage at the toe of the earthfill embankment near the left
abutment should be monitored and records should be maintained to
detect changing conditions which might affect the safety of the
facility.

2. Woodchuck holes were detected on the downstream face of the
embankment. Appropriate steps should be taken to eliminate
woodchucks from the embankment.

3. The slopes of the embankment should be cleared of trees and brush and P
sod cover should be established to allow easy access to the slopes
for inspection.

4. The earth embankments at the abutments of the spillway should be
cleared of trees and brush and material should be replaced to bring
the crest to a uniform elevation throughout their entire length.
Steps should be taken to secure these areas from traffic by the
public.

5. The displaced riprap on the upstream face of the earthfill embankment
should be repaired.




SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1

4.2

4.3

4.4

4.5

PROCEDURES

This reservoir provides the main supply of water for the City of Troy
Public Water System. Water levels at the impoundment are monitored by the
Department of Public Utilities. The dam is inspected periodically by
personnel from the department. Excess flows are allowed to discharge
through the spillway. During spring runoffs, the reservoir drain is
opened to allow flow from this facility.

MAINTENANCE OF THE DAM

Maintenance and operation of the dam is controlled by the City of Troy,
Department of Public Utilities. Periodic visits are made to the site to
check on conditions of the facilities. Conditions at the site indicate
that the facility is generally well maintained. No formalized inspection
system is in effect at the facility.

MAINTENANCE OF OPERATING FACILITIES

The valves controlling flow through the reservoir are in operating
condition and well maintained.

DESCRIPTION OF WARNING SYSTEM

No warning system is in effect at present.

EVALUATION

The dam and appurtenances are normally inspected by personnel from the
City of Troy, Department of Public Utilities although the inspection
procedure is not formalized. The following procedures should be adopted
by the Owner:

1. A formalized inspection system should be adopted and records main-
tained so that changing conditions at the facility may be readily
detected.

2. A flood warning and emergency evacuation plan should be implemented
to alert the public should conditions occur which could result in
failure of the dam.

. . .
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SECTION 5: HYDROLOGIC/HYDRAULIC

5.1

5.2

DRAINAGE AREA CHARACTERISTICS

The vast majority of the Tomhannock Reservoir is located in Pittstown, New
York, with a small portion of the reservoir and the reservoir spillway
located in Schaghticoke. The dam has a drainage area of 67 square miles,
which is characterized by wooded and agricultural areas interspersed by a
few hamlets. The basin slopes vary from moderate to steeply sloped
hillsides. A few small ponds and lakes are located in the drainage basin,
but have little effect on the inflow to Tomhannock Reservoir due to their
small storage capacities. The reservoir has a surface area of 2.7 square
miles and discharges into Tomhannock Creek which flows in a northwesterly
direction to its confluence with the Hoosic River.

ANALYSIS CRITERIA

The purpose of this investigation is to evaluate the dam and spillway with
respect to their flood control potential and adequacy. This has been
assessed through the evaluation of the Probable Maximum Flood (PMF) for
the watershed and the subsequent routing of the flood through the reser-
voir and the dam's spillway system. The PMF event is that hypothetical
flow induced by the most critical combination of precipitation, minimum
infiltration Toss and concentration of run-off of a specific location that
is considered reasonably possible for a particular drainage area.

The hydrologic analysis was performed using the unit hydrograph method to
develop the flood hydrograph. Due to the limited scope of this Phase I
investigation, certain assumptions based on experience and existing data,
were used in this analysis and in the determination of the dam's spiliway
capacity to pass the PMF. In the event that the dam could not pass 1/2
the Probable Maximum Flood without overtopping, additional analyses are to
be performed on potential dam failures if the dam is designated as a High
Hazard Classification. This process was done with the concept that if the
dam was unable to satisfy this criteria, further refined hydrologic
investigations would be required.

The U.S. Army Corps of Engineers' Hydrologic Engineering Center's Computer
Program HEC-1 DB using the Modified Puls Method of flood routing was used
to evaluate the dam, spillway capacity, and downstream hazard.

Unit hydrographs were defined by Snyder coefficients, Cy and C,. Snyder's
Cy was estimated to be 2.0 for the drainage area and Cp was esgimated to be
0.625. The drainage area was divided into sub-areas tb model the varia-
bility in hydrologic characteristics within the drainage basin. Run-off,
routing and flood hydrograph combining was then performed to obtain the
flow into the reservoir. In this analysis, the reservoir pool was assumed
to be at the spillway crest elevation at the start of the storm and out-
flow through the low level outlet was assumed to be zero.




5.3

5.4

5.5

5.6

5.7

The Probable Maximum Precipitation (PMP) was 19.4 inches according to
Hydrometeorological Report (HMR #33) for a 24-hour duration storm,

200 square mile basin, while loss rates were set at 1.0 inches initial
abstraction and 0.1 inches/hour continuous loss rate. The loss rate func-
tion yielded 83 percent run-off from the PMF. The peak for the PMF inflow
hydrograph was 79,084 cfs and the 1/2 PMF inflow peak was 39,282 cfs. The
storage capacity of the reservoir above the spillway reduced these peak
flows to 51,461 cfs for the PMF and 23,126 cfs for the 1/2 PMF flow.

SPILLWAY CAPACITY

The spillway is an uncontrolled weir 300 feet in length with an inclined
crest and rounded downstream corner. The discharge capacity at the top of
dam elevation is 43,560 cfs.

SPILLWAY CAPACITY

Flood Peak Discharge Capacity as % of Flood Discharge
PMF 51,461 cfs 85%
1/2 PMF 23,126 cfs 188%

RESERVOIR CAPACITY

The reservoir storage capacity was obtained from a curve prepared by the
City of Troy, Bureau of Engineering, in 1951 for the storage capacity of
the reservoir above elevation 355 and from USGS mapping. The resulting
estimates of the reservoir storage capacity above elevation 355 are shown
below:

Top of Dam 56,610 Acre fFeet
Spillway Crest 35,900 Acre feet

FLOODS OF RECORD

There are no available records on water levels or flood discharges for
this site.

OVERTOPPING POTENTIAL

The HEC-1 DB analysis indicates that the dam will be overtopped by flows
in excess of 85% of the PMF. The abutments will be overtopped by 1.1 feet
by the PMF, but the 1/2 PMF can be passed by the spillway with 3.7 feet of
freeboard.

EVALUATION

The hydrologic/hydraulic analysis indicates that the dam will be over-
topped by 1.1 feet by the Probable Maximum Flood (PMF). However, the
spillway can pass the 1/2 PMF with 3.7 feet of freeboard. Therefore, the
spillway is assessed as inadequate according to the Corps of Engineers'
screening criteria.
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SECTION 6: STRUCTURAL STABILITY
6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

The man-made structures responsible for containing the Tomhannock Reser-
voir at its present level include an earthen dam and a separate concrete
spillway. A plan distance of approximately 1,000 feet which exists
between these two structures consists of the areas natural topography,
whose surface is generally slightly higher than the elevation of the
earthen dam.

The 450 feet long earthen embankment and concrete core wall dam, having a
maximum height on the order of 68 feet, shows no evidence of misalignment,
or significant settlement or sloughing, or other conditions which would
indicate serious structural movement or structural distress. However,
damp-soft ground with a limited quantity of surface water exists close to
the downstream toe of the dam near to the left abutment which indicate
that some through-the-dam or underdam seepage occurs. Swamp type vege-
tation (cat-tails) has taken hold in the damp area, an implication that
the seepage condition has been ongoing for some period.

The downstream face of the dam is covered with a dense growth of brush
which includes some small trees; as a result, the sod/grass cover is
sparse. A few small animal burrows were noted in the downstream face.

The visible zone of the upstream face of the dam is protected with a stone
riprap. This protective blanket is in generally good condition but stone
is missing from a few locations. A moderate growth of low and medium
height vegetation exists on the upper section of this upstream slope.

Water flowing across the concrete surfaced spillway drops in two stages to
the downstream channel. The 9-foot upper level drop occurs across an ogee
shaped surface onto a 50-foot long apron leading to the lower level ogee
shaped section, where an approximately 12-foot drop then occurs. Energy
dissipating pool zones are constructed into the aprons at the base of the
upper and the lower spillways. The spillway structure shows no evidence
of structural distress. The exposed concrete gives the appearance of be-
ing in relatively good condition, and no structural cracking or indication
of movement/displacement was noted. The concrete surface is spalling at
various locations, however, the most notable being the face of the lTower
spi}}way where several inches of surface material appear to have eroded/
spalled.

Earthfill sections of limited length back up the concrete abutment walls
at both ends of the spillway, extending to meet the natural topography
adjacent to the spillway area. No evidence of seepage through the abut-
ments or through the earthfill sections was found. Some heavy tree growth
exists on the fill section backing up the left abutment.

1




b. Design and Construction Data

Plans available which relate to the earthen dam indicate that a concrete
core wall penetrating to "hard pan" is buttressed on the upstream side
with an inner or core zone of impervious earth. The elevations to locate
the site's hardpan stratum were determined from a series of test pit
excavations. Unclassified earth is indicated for the upstream shell zone
of the dam and the downstream half of the dam, as necessary to achieve a
completed cross-section having final upstream and downstream slopes of 2
horizontal to 1 vertical. A riprap and paved surface is indicated for
protecting the upstream slope, while a sod surface is indicated for the
downstream slope. No stability calculations or other analysis applicable
to the earthen dam have been made available.

Plans available for the spillway indicate that the concrete section for
the upper level of the spillway structure is connected by a reinforced
concrete apron to an embedded sheet pile and concrete cutoff wall situated
some 12 feet upstream. This upper level concrete spillway section is pro-
vided with vertical and horizontal foundation keys to increase the resis-
tance to sliding and overturning/uplift. The cross-sectional width for
the sheetpile wall and upper level concrete spillway is greater than 50
feet.

The upstream sheetpile and concrete cutoff wall represents a modification
to the originally constructed spiliway structure. Plans indicate that
initially a single Tine of sheetpiling was installed as a cutoff. A slab
between the sheeting and the ogee spilling section did not exist. The top
of the sheeting was about 4 feet lower than the crest of the concrete ogee
section, and the zone between the sheeting and concrete section was filled
with earth, so that only a 4-foot depth of reservior water could exist be-
hind the concrete ogee section.

The second (newer) line of sheeting is situated 4 feet upstream of the
original sheeting. A series of borings were drilled adjacent to the
original line of sheet- piling, as preparation for the design/installation
of that second line which was to extend to rock. The earth between
sheeting lines to approximately a 20-foot depth was excavated for the
installation of the reinforced concrete wall which was then structurally
tied into a reinforced concrete slab/apron that extended to the crest of
the concrete spillway section.

A concrete apron extends from the upper ogee spillway dissipating pool to
the lower level spillway section. Plans indicate a series of underdrains
are provided beneath this apron.

The lower spillway is a concrete section integrated with an older embedded
sheetpiling and masonry dam/wall. Earthfill exists on the upstream and
downstream sides of the now buried older wall to almost the same eleva-
tion. Earthfill against the downstream side of the wall "slopes" serve as
the foundation for the concrete ogee spiliway surface. The downstream

12

o . e . LR ]




r Y

section of this part of the spillway is provided with a foundation key to ;
I provide resistance to lateral movement. j

l Drawings indicating the features discussed above are presented in Appendix
G.

c. Operating Records

Little information relating to the operation of the facility is available.
Three gates exist to control flow through the blowoff pipe extending
through the earthen dam, and these gates reportedly are operated on an
alterpating basis once each year.

d. Post Construction Changes

Mo documentation exists of changes to the spillway structure following the
modification brought about by the installation/construction of the up-
stream sheetpile-concrete cutoff wall discussed in (b) above. The July
1958 report for improvements to the spillway channel, prepared by Camp,
Dresser and McKee, Consulting Engineers, Boston, Massachusetts, recom-
neided that the then noted deteriorated spillway surface be repaired with
yunite, but no information has been made available to indicate such work
was accomplished.

( e. Seismic Stability

A strike-slip fault is present in the valley which was dammed to create
the reservoir., The north block had moved eastward, as shown on the gener-
alized geologic map, Figure 12, Appendix G. A major thrust fault is
located in the area of the dam and spillway. No earthquake activity has
been recorded in the immediate vicinity of the dam.

Although the area is located within Zone 2 of the Seismic Probability Map,
there is a potential for activity equivalent to a Zone 3 designation. The
. earthen dam and concrete spillway structures apparently bear on soil

; overlying rock, but the weak nature of the shale material underlying the
reservoir site might influence the structural stability.

l Earthquakes recorded in the area are tabulated below:
Intensit Location
l Date Modified Mercalli Relative to Dam )
1877 1 17 miles WSW 0
l 1881 111 17 miles WSW i
1907 Iv 22 miles WSW
1916 IvV-v 21 miles W
1955 v 12 miles NW
l 1972 111 17 miles WSW
1972 111 15 miles NW
l 13 '
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f. Evaluation of Structural Stability

Earthen Dam: The earthen dam appears to be in good condition structur-

ally, except for the noted seepage. The seepage condition, apparently

ongoing for a number of years, has not had any adverse structural effect
such as erosion or piping, and a need for correction of a structural
nature is not indicated at this time, However, because minor through or
underdam seepage can lead to serious problems, it is recommended that the
embankment and toe areas experiencing dampness and seepage be monitored on
a continuous basis. Records should be kept of these monitoring observa-
tions to obtain information which could help identify possible causes/
sources of the condition and, importantly, serve as the sentinel to detect
the possibility of a worsening condition and the need for remedial meas-
ures. To observe conditions properly, tall brush and trees should be
removed from the slope and toe areas. Grass and low vegetation which is
retained should be mowed. As a helpful measure, the areas which are
experiencing dampness and seepage should be provided with a blanket of
small crushed rock/gravel to retard soil erosion and provide a surface
which can offer a good visual indication of the quantity and velocity of
seepage flow and allow for the installation of a measuring weir.

Vegetative growth on the dam's upstream slope should be cut, and missing
riprap replaced.

Spillway Structure: Design drawings available for review show the plan

alignment and cross-sections for the spillway structure but do not include
specific engineering information on the properties of the spillway and
foundation materials, nor stability analysis. Plans and cross-sections
studied for the evaluation discussed below are included in Appendix G.

Important components of the overall spillway structure are the sheetpiling
concrete cutoff wall upstream of the upper level overflow section and the
reinforced concrete apron connecting the cutoff wall and the spillway
structure. The cutoff and apron function to prevent water seepage and re-
sulting pressures from acting against both the upper and lower spillway
sections. If the cutoff and apron are effective, the stability of the
overflow sections of the spillway then become most influenced by the force
of lateral earth pressures acting against upstream and downstream vertical
faces (at-rest earth pressures probably act against upstream surfaces,
while passive pressures can develop against downstream faces), and the
friction developed along the base of the spiliway section and the resis-
tance provided by the foundation keys. Because of the relatively great
concrete mass comprising the overflow sections and the relatively limited
lateral earth pressure, the stability of the overflow section is great
against the effects of overturning and sliding. Due to the sloping nature
of the concrete apron extending between the upper overflow section and
cutoff wall, the effect of ice on the structure is expected to be minimal.
Similarly, the structural stability of the cutoff wall would be high; the
cutoff is embedded in earth or concrete for its full depth and is subject
to an active or at-rest earth pressure and hydrostatic pressure on its
reservoir side, which is resisted by passive earth pressure and the
lateral restraint provided by the concrete apron. Unless very weak soil
materials exist against the downstream side of the cutoff wall, passive
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resistance equals or exceeds pressures caused by the active/at-rest plus
hydrostatic pressure conditions.

Driven interlocking steel sheetpiling cannot be assumed to retain water
for an extended period without expecting some seepage through joints which
could have been opened or damaged during the driving operation. For the
condition of wall sheeting seepage, uplift water pressures could eventual-
ly develop against the spillway section behind the cutoff wall, Calcu-
lations of an estimated nature have been performed to obtain an indication
of spillway stability if subject to uplift pressures. Utilizing the
assumption that lateral earth and water pressures acting to cause insta-
bility (sliding or overturning) are counteracted by resisting lateral
pressures and friction acting on the spillway and adjacent upstream and
downstream aprons, the hydrostatic uplift resulting from a reservoir at
the full PMF elevation is close to the condition which could create
incipient instability, if the overflow structure did not develop resis-
tance to uplift from its integration with the upstream cutoff wall and
apron and the downstream apron. Instability from such a severe condition
is considered unlikely because of the time factor involved for uplift
pressures to increase beyond normal due to the retardation nature of soil
permeability and because of the design indication of the presence of apron
underdrains.

The conclusion derived from evaluating the factors involved in the spill-
way design and forces which could act on the spillway structure is that
stability will be retained under PMF and less severe conditions, providing
the composite spillway facility remains in good condition and structurally
integrated. To ensure that the need for maintenance and repair as neces-
sary to retain structural integrity is recognized, periodic inspection
should be performed to examine the surface of the full spillway structure
including the apron on the upstream side of the upper spillway section. A
convenient time to perform the necessary examination could be in the
period when the dam blowoff gates are operated and the reservoir level is
Jowered to the top of the sheetpiling cutoff wall.
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

7.1

DAM_ASSESSMENT

a. Safety

The Phase I inspection of the Tomhannock Spillway Dam did not indicate
conditions which would constitute an immediate hazard to human life or
property. However, the dam has some deficiencies which require remedial
work.

The hydrologic/hydraulic analysis indicates that the dam will be over-
topped by 1.1 feet by the Probable Maximum Flood (PMF). However, the
spillway can pass the 1/2 PMF with 3.7 feet of freeboard. Therefore, the
spillway is assessed as inadequate according to the Corps of Engineers'
screening criteria.

The visual inspection did not reveal conditions which would indicate
evidence of structural displacement or instability. The conclusion
derived from evaluating the factors involved in the spillway design and
forces which could act on the spillway structure is that stability will be
retained under PMF and less severe conditions, providing the composite
spillway facility remains in good condition and structurally integrated.

The following specific safety assessments are based on the Phase I Visual

Examination and Analysis of Hydrology and Hydraulics and Structural

Stability:

1. Seepage is occuring at the toe of the earthfill embankment near the
left abutment. Minor seepage and sloughing also occurs beyond the
toe of the embankment.

2. Woodchuck holes were detected on the downstream face of the
embankment .

3. The slopes of the embankment are overgrown with trees and brush.

4. The earth embankments at the abutments of the spillway are overgrown
with trees and brush and the crest of the embankments are eroded due
to pedestrian traffic.

5. The riprap at the upstream face of the earthfill embankment has been
displaced by vandals.

6. No formalized inspection system has been adopted.

7. No warning system is presently in effect to alert the public should
conditions occur which could result in failure of the dam.

b. Adequacy of Information

The information avajlable is adequate for a Phase I investigation.
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7.2

c. Urgency

Items 1-6 of the safety assessments should be addressed by the Owner and
appropriate actions taken within one year of this notification.

d. Need for Additional Investigations

Investigate the seepage at the toe of the earthfill embankment near the
left abutment. This area should be monitored and records should be main-
tained to detect changing conditions which might affect the safety of the
facility.

RECOMMENDED MEASURES

The following deficiencies should be corrected to insure safety of this
facility:

1. Appropriate steps should be taken to eliminate woodchucks from the
embankment.

2. The slopes of the embankment should be cleared of trees and brush and
a sod cover should be established to allow easy access to the slopes
for inspectionm.

3. The earth embankments at the abutments of the spiliway should be
cleared of trees and brush and material should be replaced to bring
the crest to a uniform elevation throughout their entire length.
Ste?s should be taken to secure these areas from traffic by the
public.

4. The displaced riprap on the upstream face of the earthfill embankment
should be repaired.

5. A formalized inspection system should be adopted to develop data on
conditions and maintenance operations at the facility.

6. A flood warning and emergency evacuation plan should be implemented

to alert the public should conditions occur which could result in
failure of the dam.
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APPENDIX A
PHATOGRAPHS




3. Upstream slope of
embankment section.

4. Downstream slope of
embankment section
at right abutment.

Gatehouse at outlet
of drain line at
center of downstream
slope.
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APPENDIX B
VISUAL INSPECTION CHECKLIST
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1)
i

de.

< 13-15-3(9/80)

VISUAL INSPECTION CHECKLIST

Basic Data

General
Name of Dam JOM HANNOLKe SPILLWAY DAM
Fed. 1.D. # _NY 117 DEC Dam No.

River Basin __HuDsoN -

Location: Town gnmu a;u"]:tﬂ“&:g County KEENSSELRER
Stream Name _TOMMHANNOLUT

Tributary of Heost C B\WERZ

Latitude (N) _42-S2.) Longitude (W) _73-35.2
Type of Dam __EAETH - Filt

Hazard Category HxaH |
Date(s) of Inspection MRY [ 1981
Weather Conditions EJLZ

Reservoir Level at Time of Inspection 3900.04

Inspection Personnel 'F.L“Eé'l.&uﬁkil oA, GOMEZ Q.F.Mﬂ H .
MUSKATT — DYLE Encialig@iaeceCO, NE[l BoNESTEEL -~ OV oF TRy DEPT

OF PoBlic LUTILITISS
Persons Contacted (Including Address & Phone No.)

gicuged QCaAged
CorariSSgnEL oF FOBLC OTIUTIES
C\ £ _TRey ZELMONES 518-210- YS00

(SLeveesce €9
Teoy NY. 12192
History:
Date Constructed {900 — 1965 Date(s) Reconstructed _ 92

Designer _C)[Y OF TRoY (Corsissien oF PoBllc yjolec.

Constructed By _( Mecifatyrl
Owner CI\JY oF Teey




J 93-15-3(9/80)

2) Embankment
a. Characteristics
' (1) Embankment Material E4LCTH Fiy -CHAPATERSTICS
_U NI MW
| (2) Cutoff Type Con(gETE CoRE WRLC,
I (3) Impervious Core _[NPREVIOUS mulEgR( WT yPSTORAGMm
l FiacE OF CoaR® WALL

(4) Internal Drainage System NONE,

(5) Miscellaneous Nong
. b. Crest
K- l (1) Vertical Alignment __No IREEQuUP/TIES No S0

(2) Horizontal Alignment No  SuBSIpENcE opsSBRYED

(3) Surface Cracks NonE 0BseEzJeP — C@es7 1S
! TRavEeseo BY Buen, oD  Bilmineys SuRFACE
I (4) Miscellaneous NONMNE
l c. Upstream Slope
(1) Slope (Estimate) (V:H) | o &
I (2) Undesirable. Growth or Debris, Animal Burrows :zg&g qSgwrl)

AT T0P o+ SLoPE
(3) Sloughing, Subsidence or Depressions NONE oBSexJeD




' 13-15-3(3/80)

(1) Erosion at Contact NoNIE= oBSEPVED

(2) Seepage Along Contact NOME OBSEQED

}) Drainage System

a. Description of System Nou k-
b. Condition of System Nonk
c. Discharge from Drainage System NowR2

) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.) NosLE.




- |3-‘-.s-3(9/80>

S) Reservoir

a. Slopes NO EviDfssclt 0F StoPl (NSTABIeTY.

b. Sedimentation N  JNEORIMNNTIEN.

c. Unusual Conditions Which Affect Dam MoNE

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) _3J Hombs ow
Banuk or CREEL. pPPNROR Y mi(  LDOWwMSTEERsm
b. Seepage, Unusual Growth Noug

c. Evidence of Movement Beyond Toe of Dam ___ afoadE

d. Condition of Downstream Channel Gool_ ERrpe Flowthy

CEcEnTLY /M PReyED. 1959
7) Spillway(s) (Including Discharge Conveyance Channel)

a. General _3oo £T Loxg OCGERE SHAPED SPruLwiyY

8‘[} Hiah

b. Condition of Service Spillway bpoD CoMDITLIM -  rAINoR-
__ConcekTE DETECwRATION AT Holrtawine Jowls.

i A R




.93-15-3(9/80)

3)

s
C;.n

\
w“\
L)

Condiviorrotukarilinsmebpitivey—  NOME

EBNemBNT AT RABuTMEuT OF SALLWURY |5 Ee7SD
DUE Tp TSIESTEMN TEAFFIC- CEEST 13 OvERGReaN
WITH TREES ' Beus# AT LEFT SPiccwhy ABJTSWT .

Condition of Discharge Conveyance Channel __ 40P Cenp¢TteN
NOo  RECEMT Epgescod MoTED,

Reservoir Drain/Outlet

~1af -
Type: Pipe /bp'%onduit Other

Material: Concrete Metal Other STEELrPlPC BrcAsED
1M ConcamTp

Size: S' DIRMETER.  Length 320 £T

Invert Elevations: Entrance 323> Exit 333

Physical Condition (Describe): Unobservable wll
Material: . N
Joints: - Alignment —\
Structural Integrity: —

Hydraulic Capability: To BE Cempuid® ( SIOCFS PER
\
CamP DRESSER « MC GEE  PEPST JoLy 1158

Means of Control: Gate Valve Uncontrolled

Inoperable Other

ibe): _MLC UALYES OPEEAB.E
NUD ExERHS\LED /ANMNOALY

INLBT ConuTRoL QATES 'L X G'-6"
OUTLRET GouTma. 4 GRIE VAR 3o ™A .

Uperation: Operable

Present Condition (Des




9)
i

.13-15-3(9/80)

Structural
a. Concrete Surfaces N”
b. Structural Cracking N4

c. Movement - Horizontal & Vertical Alignment (Settlement) _A44]

d. Junctions with Abutments or Embankments . A4}

e. Drains - Foundation, Joint, Face MNA
f. Water Passages, Conduits, Sluices K}
g. Scepage or Leakage NA




3=iD=31Y/00)
h. Joints - Construction, etc. HQ
i. Foundation MO
j. Abutments g
k. Control Gates N
1. Approach & Outlet Channels NK

m. Ener